Regulation of collagen type IV genes is organ-specific: evidence from a canine model of Alport syndrome.
Despite advances in knowledge about collagen type IV at the protein level, little is known about expression of its six alpha chains. X-linked Alport syndrome provides a system to study collagen type IV gene expression within a setting of disturbed protein synthesis. Mutations in the alpha5 chain result in loss of the alpha3/alpha4/alpha5 and alpha1/alpha2/alpha5/alpha6 networks from the kidney, with progressive renal disease. We used a canine model of Alport syndrome to measure expression of the six type IV collagen chains from 11 days to 7(1/2) months of age. We determined to what extent message levels in kidney change over time, and what correlation exists with clinical and pathologic changes in glomeruli, and the primary mutation. The latter was evaluated by examining testis, an organ normally containing the same collagen type IV networks but uninvolved by disease. The alpha1 to alpha6 mRNAs were expressed at all time points in normal canine kidney. By comparison to normal, in Alport dog kidney, the alpha1 and alpha2 mRNAs were up-regulated after 2 months of age, alpha3 and alpha4 mRNAs were down-regulated by 2 months of age, and the alpha5 mRNA was almost undetectable at any time. In testis, all mRNAs were expressed at comparable levels in normal and affected dogs other than the alpha5 chain, which was not expressed in affected testis. Normal expression of collagen type IV is under control mechanisms specific to each organ and to individual chains. The altered expression in canine Alport syndrome is not the direct result of the mutation, since these changes do not occur in all organs nor are they present from birth. Instead, collagen type IV expression is influenced by disease, with down-regulation of alpha3 and alpha4 chains temporally related to the onset of proteinuria, and up-regulation of alpha1 and alpha2 chains to glomerulosclerosis. This dysregulation of the alpha3 and alpha4 chains is unique to this Alport model, and suggests an unidentified mechanism linking pathology with down-regulation of expression of these two chains.